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Polymeric material with reduced coefficient of friction - based on copolymer of formaldehyde and 

dioxolan with carbonised carbon fibre and polyurethane additive 
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Abstract: 

SU 1835412 A 



Composite comprises (mass %): 77.5-80.5 copolymer of formaldehyde and dioxolan, L0-2.0 barium 
sulphate, 15.0-20.0 carbonised C fibre based on cellulose hydrate and heat treated at 2,500deg.C with a 
density of 1 ,380 kg/m3 and filament dia. of 5-7 mum, and 1 .5-2.5 thermoplastic polyurethane. 

USE - The materia] is used to make components that work under dry friction conditions. 

ADVANTAGE - The material has a dynamic coefft. of friction of 0.15-0.23 and a tensile strength of 67 
MPa (cf. 0.30 and 63.7 MPa for prototype). 
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OnMCAHHE M30EPETEHM51 

K ABTOPCHOWiy CB^AETETlbCTBy 



1 

(21) 4871102/05 

(22) 02.10,90 

(46) 23.08 # 93 o Ban. K 31 

(70 Rh en pone t pob c kmm xwMkKo-TexHoxio- 

TMMeCKMM MHCTMTyT MM # 0.3 . fl3ep>KHHCKO- 

(72) fl 0 M . EauiTdHHHK , K # A *0xOTHMK , 
K).M.J1e6eAeB, B.H.Ahmcmmob m B.n.Mapw- 

(56) ABTopcKoe CBM^ere/ibCTBo CCCP 
If 525726, kji # C 08 L 59/00 t 197X1. 
(54) K0Mf103MLlM0HHbl« MATEPHAJ1 

(57) Mcno/ib30BaHHe: k oMnosw hm ohh ue 
nonMMepHbie MaTepwa/iw Ha ocHoBe TepMo— 

nilaCTMMHWX CBR3yK)U|MX M BOilOKHMCTOrO ; 

Hano/iHHTeJiw, npeflHa3HaneHHwe arm M3- 




roTOBjieHMH AeTa/iew Mauiwn, pa6oTa»tuMx 
B ycjiOBMflx TpeHMA 6e3 c Ma 3 km (noAiuwn- 

HMKM CKOJlbWeHM*, ynitQTHeHMB M T,rt.) , 

KoMno3MUMoHHwrt MaTepnaji o6naflaeT hm3~ 

KMM KO30(J>MUMeHTOM TpeHM* , UTO n03BO~ 

mer ncnojibaoBaTb ero b KauecTBe aH- 
TMd>pMKMHOHHoro MaTepna/ia b y3/iax rpe- 

HUB HauiklH M MeXaHM3MOB. CyiUHOCTb 
M306peTeHM«: M3BeCTHblM K0Mn03MUM0HHbl« 

MaTepna/1 na ocHose cono/WMepa ,<j>op~ 
Majibflernfla c A"OKCo/iaHOM m cepHOKMc- 
xioro 6apn* Aono/iHMTe/ibHo coflepncMT 
Kap6oHM30BaHHwe yr/iepoAHbie Bonokna m 
TepHonjiacTMMHbiM nojiMypeTan npw onpe-' 

fleiieHHOM MaCCOBOM COOTHOUieHMM . 

3 Ta6ji # . 



M3o6peTeHwe othochtcb k KOMnoswiiH- 
ohhwm MaTepwajiaM Ha ocnose TepMowiac- 

TMMHWX CBfl3y»U|MX M BO/tOKHMCTOTO Ha- 

nojiHMTe/i*, npeAHasHaMeHHbix aha w3ro- 
TOBiieHMH A^Ta/ieM MaujMH t paOoTafOKjMx b I 
ycjioBMflx TpeHMH 6e3.cMa3KH (noAiuwn- 
hmkm CKonbweHM*, ynjioTHeHww , 3y6va- 
Twe Ko/ieca ) . 

Han6ojiee 6*jim3kmm no TexHMMecKotf t 
cy^HocTM h AocTHrHyToMy pe3ynbTaTy k 

M3o6peTeHM» *BJl*eTC« KOMn03MUMOHHWM 

MaTepwa/i Ha ocnoBe nojiMaMeTan* (cono- 
HHMepa <t>opMajibAernAa c A^oKco/iaHon) 

M CepHOKMCJloro 6apMH. K0MnO3MUMOHHblft 

MaTepna/i coAepmnT 98* cono/TMMepa 0op- 
MaiibAernAa c AHOKco/ianoM n 2% cepHo- 
KMcnoro 6apwH. Ero K03<jMt>tmneHT rpe- 

HMH 6e3 CM33KH AOCT3TOMHO DWCOK 

(0,28-0,31) ,' mto orpaHMMMBaeT oSnac- 

TM npHMeHeHMR B 



Ue/ib M3o6peTeHM« CHMwenne Koa<t>~ 

<J)MUMeHTa TPeHMfl B yCJIOBMPX rpeHM* 
6e3 CM33KH - % 

floCTaB/ieHHaw ue/ib AOCTMraeTcn reM, 

MTO H3BeCTHblM KOMn03Mt|MOHHblH MaTepHajl 

Ha ocnoBe cono/iMMepa (t>opMa/ibAerMAa c 
AHOKCOJldHOM m cepHOKMC/ioro 6apwH, 
Aono/iHHTeiibHo coAepwMT Kap6oHM30Ban- 
Hbie yr/iepoAHbie Bo/toKHa m TepMonjiac- 
TMMHwfi no/wypeTan npw c/ieAyiotaeM coot- 
HomeHHM KownoneHTOB, Mac Q %: 

Con 0/1 m Me p 0>opMajibAerMAa 

C AWOKCOJiaHOM (TY 6-05- 

J543-87) 77,5-80,5 

CePHOKMcnbiM 6apnH (T0CT 

3158-75) 1,0-2,0 

Kap6oHM30BaHHbie yrnepoA- 

Hwe BOAoicna 15,0-20,0 

TepMonjiacTMMHbiM no/in- 

ypeTaH 1,5-2,5 



3 t835*» 

Kap6oMM30BaHHbte yr/iepoAHbie boaok- 
Ha Ha ocHOBe rMAPaTMeJUuonoaw nojiyna- 
»t nyTen 4>parMeHTai4MH TKann Tf*H-2M 
(Ty ^8-20-19-77), KOHeMHan TeMnepa- - 
Typa TepMOo6pa6oTKM kotopom cocTaBrw- 
eT 2500°C o XapaKrepuayiOTCfl csoMCTBa- 
mm: njioTHOCTb 1380 nr/n 3 , AwaMeTp 
(fw/iaMeHTOB 5-7 mkm, pa3pbtBHan narpys- 
Ka (JjM/iaMeHToB 1000 Mfla, 

TepMon/iacTHMHWM nojiMypeTan npefl- 

CTa BJWeT C06OM npOAyKT B33MMOAeMCT BMP 
AMM30UM3HaTa C HM 3 KOMOJ1C Ky/lfl pH bM M 

r/iMKOJitfMM* Bw6paH TepMonjiacTMMHbiM.no- 
jiMypeTaH Map km BMTyp T- 1^13-85, cmh- 

j T63MpOBaHHblM H3 OCHOBe CJlOWHQrO nO~ 
'/TM3<J)Mpa - nO/lM3TMXieH6yTMneHr/lMKOJlb- 

aAnnMHaTa, 1 , J*-6yTaHAWona m -am- 
<t)eHM/iMeTaHAHM3oi4MaHaTa npw cooTHoiue- 
hmm NC0/0H=1 (TY ,-6-05-221 -526-82). 

C|>M3MKO-MexaHMMeCKMe CBOMCTBa TepMo- 

n/iacTMMHoro nojTMypeTaHa BwTyp T-M13- 
85; njioTHOCTb 1 1 60 kt/m 3 , TBepAocTb 
no lilopy A 85+2 yc/i 0 eA., ycnoBHan 
npoMHocTb npn pacTHWeHMM He MeHee 
20 Mfla, OTHocMTe/ibHoe yAWHeHMe npw 
pa3pwBe He MeHee 250%, ocTaTOMHoe 
yA/tMHeHMe He 6o/iee 30%, conpoTWB/ie- 
HMe pa3AMpy - He MeHee 55 H/mm, mh- 

TeHCMBHOCTb M3HatUMBaHM« npM TpGHMM 

6e3 CMa3KM (P 0,8 Mna, V 0,3 m/c) 
2,5 mt/km, 

K0MnO3Ml|M0HHblH MaTepMa/1 rOTOBHT 

no cjieAy»meM MeTOAMke. MHrpeAneHTw 
KOMno3Mi4MOHHoro MaTepnajia cnaMa/ia 

CMeUMB3K)TC« npM HOPMa/lbHbDC yCilOBHRX 

Ha Z-o6pa3HOM />onacTHOM cMecMTe/ie, a 
3aTeM b MepBflMHo-AHCKOBOM akcTpyAepe 
npM TeMnepaType 190-200°C. nojiyMeH- 
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HbiM rpaHyjiHT wcno/ibsyiOT &nn riepepa- 
6otkm MeTOAOM /iMTbCB noA AaBJieHMeM, 
npM 3Tom npM TeMnepaType 190-210°C 

M3rOTaBJ1M BdlOT o6p3 3Ubl A^« MCnblTaHMM 
(fepMKUMOHHblX CBOMCTB. 

n p M M e p. ToTOBflT KOMn03MUMOH- 

Hwe MaTepna/w, cocTaB kotopwx npMBe- 

AeH B Ta6/I. 1 . M3 KOMn03MUMOHHWX M3" 

Tepna/ioB ot jim BaiOT o6pa3Ubi, KOTOpbie 
Mcnojib3y»T Ann McnuT ann* 0pmkijmohhmx 

CBOMCTB npM TpeHMM 6e3 CM33KM Ha Ma- 

lUMHe TpeHMfl 2070 CMT-1 no cxeMe amck- 
KOiioAxa. B KdMecTBe KOHTpTeiia mc- 
no/ib3yioT cTaiib 40X, TepMoo6pa6oTaH- 
Hy» ao TsepAocTM HPC 38~**8 c noxa3?- 
TeneM mepoxoBaTocTM R a 0,63 mkm. 

^pMKLiMOHHbie CBOMCTBa KOMn03MTOB npM~ 

BeAeHbi b Ta6/>. 2 n 3, 

0 o p m y a a M3o6peTeHMW 

KOMn03MUMOHHblM MaTepMa/1, BK/VOMdlO- 

mMM conoxiMMep OopMa/ibAerMAa c amokco- 

JiaHOM M CepHOKMCJlblM 6apwM, o t n M - 

MaiouiMMcn TeM, mto, c ue/ibio 

CHM)KeHMfl K03((K|)MUMeHTa TpenM* npn Tpe- 
HMM 6e3 CM33KM , OH AOnoAHMTe/lbHO CQ- 

AepwMT Kap6oHM3oBanHbie yr/iepOAHbie bo- 
jioKHa m TepMon/iacTMMHbtM no/iMypeTaH 
npM cjieAytoiueM coothouichmm KoMnoHen— 
tob, Mac.X: 

ConoiiMMep 0opMa/ibAerMAa 

c AMOKCo/iaHoM 77 , 5-80 ,5 

CepHOKMCiibtM 6apMM 1,0-2,0 

Kap6oHM30BaHHwe yr^e- 

poAHbie BonoKHa 15, 0-20,0 

TepMonjiacTMMHbiM no/iM- 

ypeTan 1,5-2,5 

T a 6 ji m u a 1 



KoMnoHeHTbi 



CoAep»aHMe KOMnoHeHtoB, no npMMepaM, 



jz:xr.zr:j:ai:mii 



npoTOTwn 



CononnMep 0opMa/TbflerMAa 



C AMOKCO/iaHOM . 


73.5 
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Hue BonoKHa 
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TepMonnacTMMHbiii nojinype- 
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1835 I »12 



CBOMCToa 



T a 6 n m n a 2 



npMMepw 



JZIIIITLXilir] 



TIpOT OTMfl 



flMMaMMMecKMfi Koa^wuMeMT 0,18 0,16 0,15 0,17 0,19 0.18 0 23 0 30 
TpeMMfi {P 0,8 Mfla, V 9 
0,3 m/c) ; 



T a 6 n m n a 3 

0M3MKO-MeXaHMMeCKMe CBOMCTBd 

KOMnoSMUMOHHbix MaTepnajioB H3 OCHOBe 
noxiHaueTajieft 



f1oKa3aTeiib 


3aKB/weMWM 

KOMn03MUMOH- 

hwm MaTepwan 
(npMMep 2) 


flpOTO* 

TMn 


flpoMHoCTb npw 






pacTuweHHH, MFla 


67 


63,7 


OTHOCMTe/lbHOe 






yA^MHeHMe npn 






paapbiBe 


7 ' 5 


26 


MoAyjib ynpyroc- 






tw, rna 


M 


0.5 


ycaara, % 


0,88 


1,9* 



CocTaBMTeJib T.KypKMHa 
Ifff-I-Ll™!]!""™!! TeXP6A *-* o r> r e»™» Koppenrop M.MaKCHMMtaMHei, 

3aK a3 2976 Tnpax< Hoa^cm^ 

BHMMnH TocyAapcTBeHHoro KOMHTeTa no M3o6peTeHMR M m otkpwtmhm n P n TKHT CCCP 
113035, MocKaa, H-35, PayiucKan Ha6., a. V5 



npoM3BOACTBeHHo- M 3AaTeflbr.KMA KOM6MH3T "IlaTeHT", r. y*cropo fl , y/i. TarapMHa, 101 



